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To be continued to the last page 



Details 

1 . Name of invention 
Thin film EL element 

2. Range of the patent claim 

1 . Concerning the thin film EL element, which shall have an organic emission layer 
between the two electrodes with at least one being transparent, it is the thin film EL 
element, which shall be characterized by the abovementioned organic emission 
layer having photosensitivity. 

2. It is the thin fibn EL element, which is mentioned in Claim 1, which shall be 
characterized by the abovementioned organic emission layer being the cross 
linking (bridging) hardened amorphous fihn. 

3. It is the thin EL element, which is mentioned in Claim 1 or claim 2, which shall be 
characterized by being able to make multi color display of at least 2 colors, and the 
emission layers of different emitting wavelengths being arranged at the different 
positions on the surface of the substrate. 

4. It is the EL display, which the thin fihn EL element, which is mentioned in Claim 
1, claim 2 or claim 3, is used, and it is the equipment, which the abovementioned 
EL display is used for the display part. 

3. Detailed explanation of the invention 
[Utility field of the industry] 

This invention is concerning the thin fibn EL element, especially concerning the structure 
and the emission layer material of the organic thin fihn EL element, which is ideal for the 
low drive voltage and multi colorization. 

[Existing technique] 

The existing thin EL element shall be structured by the double insulation structure, which 
the emission layer, that either Mn or the rare earth element for the main emitting material 
within the ZnS main material is added to, is sandwiched by the insulation layers, and high 
luminance and long life have been obtained from the material, however, there was a 
problem in that the drive voltage is approximately 200 V, which was quite high, 
[written in Nikkei Electronics 1981, 11, 9, No.277, P.86 (1981)] 

TOKUKAISHO 57-51781 patent report and Apphed Physics Letter 51, P.913 (1987) are 
mentioning about the organic thin film EL element, which shall have the structure of the 
laminated layer of the phosphor organic thin fihn and the hole conductive organic thin 
fihn for the low drive voltage thin film EL element. The thin fihn EL element of this 
type shall emit when the electron, which is injected from the electrode, and the positive 
hole are re-combining, and the high luminance of more than 1000 cd / m^ at the drive 
voltage of approximately 10 V is obtained. Also, it is reported in the Japanese Journal of 
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Applied Physics 27, P. L269 (1988) that by using anthracene, coronene and perylene for 
the emission layer material, each emitting color of blue, green and orange is obtained. 

[Problems to be solved by this invention] 

The abovementioned existing technique wasn't considering concerning the patterning of 
the emission layer, which is necessary for the multi colorization of the EL element, and 
therefore, only the single color display was possible. The purpose of this invention was 
to provide the patterning method of the emission layer and further to provide the multi 
color EL element. 

[The method of how to solve the problem] 

In order to accomplish the abovementioned purpose, the patterning was made directly by 
the photo process to the emission layer using the photosensitive compound for the 
emission layer material. Also, in order to make the multi color display, emission layers 
with different emitting color were formed at the different position on the same flat 
surface. 

[Function] 

Generally, as shown in Figure 2, (a) emission layer forming, (b) photo resist applying, (c) 
exposure, (d) photo resist developing, (e) etching and (f) photo resist exfoliation process 
is necessary for the creating method of the pattern by the photo process. However, 
because the organic thin film EL element shall have the structure of laminating very thin 
fihn of approximately 0.1 )im, the organic thin fihn will be deteriorating and the EL 
luminance will go down during the process of (e) etching and (f) photo resist exfoliation. 
In this invention, by using the photosensitive compound for the use of the emission layer, 
the patterning of the emission layer can be done only through the process of (g) emission 
layer forming, (h) exposure and (i) emission layer developing of Figure 2. Contacting 
numbers with the solvent or etching liquid is only few, and therefore, the deterioration of 
the organic thin film becomes small. Also, because the emission layer shall have the 
three-dimensional cross linking (bridging) hardened amorphous structure, heat-wise and 
chemically stable and the time aging of the EL element also becomes small. Emitting 
wavelength can be changed by the phosphor compound, which is either chemically 
bonded to the photosensitive compound or physically mixed. 

[Example of implementation] 

Herebelow, one implementation example of this invention shall be explained in Figure 1. 
As for the anode 2, ITO (Indium Tin Oxide) fihn was created on the glass substrate 1 by 
the sputtering method. Next, as for the positive hole injection layer 3, phthalocyanine 
was created at the thickness of approximately 0.1 jam by the deposition technique. On 
top of this, the aqueous solution of the mixture of the rhodamine B, which is the phosphor 
compound, and polyvinyl alcohol and tetrazonium salt, which shall generate the cross 
linking (bridging) reaction by irradiating the ultraviolet, shall be applied by the spin 
coating method, and the photosensitive emission layer of the thickness of approximately 
0.1 |im shall be created. By irradiating ultraviolet through the negative mask, cross 
linking (bridging) shall occur by the reaction between polyvinyl alcohol and diazonium 
salt at the exposure part and it shall harden. The non-exposure part shall be removed by 
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flushing water, and then the patterning of the emission layer 4 shall be completed. Lastly, 
as for the cathode, indium shall be created by the deposition technique. 

By applying AC voltage to the anode and the cathode, the orange color emitting from the 
emission layer by rhodamine B shall be obtained. 

The second implementation example shall be shown in Figure 3. The orange color 
emission layer 4a, which the rhodamine B is mixed together with polyvinyl alcohol and 
tetrazonium salt, shall be created, and after performing the patterning to make it to the 
striped shape, the green emission layer 4b, which 7 - hydroxycoumarin is mixed together 
with polyvinyl alcohol and tetrazonium sah, shall be created by the same method, and the 
patterning was applied into the striped shape parallel to 4a. It is possible to make a 2 
color display of orange and green using this element. 

The drive voltage of the EL display, which the thin fihn EL element of this invention is 
used, is low, and therefore, the circuit can be smaller and the cost shall become lower. 
Also, when using this EL display for the display part of the OA (Office Automation) 
equipment and measurement device, the display with a large amount of information can 
be obtained by the multi color display. 

[Effectiveness of the invention] 

Due to the reason that concerning this invention, the patterning can be performed without 
deteriorating the organic thin fikn, multi colorization of the organic thin fihn EL element 
can be actualized. 



4. Simple explanation of the figures 

Figure 1 is a cross section figure of the thin fihn EL element of one implementation 
example of this invention, figure 2 is a process diagram of the emission layer patterning 
of the existing method and this invention, and figure 3 is a ground plan of the thin film 
EL element of another implementation example of this invention. 



L Glass substrate 

2. The anode 

3 . Positive hole inj ection layer 

4. Emission layer 

4a. Orange color emitting layer 
4b. Green color emitting layer 

5. The cathode 
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7. Photo mask 
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Figure 1 (P.539) 



Figure 2 



Fair copy of the figure 

(No amendment in the detail) 

Figure 2 



Figure 3 (P.540) 
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